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EFFECT OF THI DRYING lZEDIA Ol THX SURVIVAL RATE OF -
MICROESS IN THEZ DRY ANTIPLAGUL VACCINE )

By 7

N. P. Bystryy, N. S. Surnina, 4, S. Pavlienko, A, ¥, llelekhins,
and L. S, Zubova

(Rostov on the Don) i

pages 274-277. S

Tor the preservation of the viebility of the microbe
cell during its transforuation into the anabiotic state (the =
process of drying by the sublination method), ard in anabiosis
(in the process of prolonzed storage), the external medium
factors are of extrcic irnortance.

One of the o=t essentvial foctors of thals medium in the
drying end storize of live antiplague vaccine (cs well as of
meny other live voceincs) is the protective ncdium or the dry-
ing mediun, ouring ¢ relaetivelv short period of time a great
number of thei: vere proposel; they produce different effeots
depending on thie type of microbes. -

For drying live antiplegua vaccine l. li. Faybich and R.
V. Korneyev's caccharose-gelotin rmedium was adopted, which
posseases a number of positive properties. The disadvantage
of this mediun, and of nmany other drying nedia, is the appre-
ciable loss of microbe cells in the process of sublimation e
anéd the subsequent storage of vaccines in it, =

In coanection with the publication dby B. I. Blankov K
and D, L. Klebanov (1961) of the nionograph rPrimenenive liofi- -
1izatsii v nikrobiologii (The Use of Lyophilizsetion in MMiocro- -
biologys, in which all the requirements to be met by the dry- '
ing media are stated in rull, and many vurious prcsoriptions
for them with the corresponding cheracteristics thereof are
adcéuced, we performed a comparative study of the effect of
some of them on the survival rate of microbe cells in the live
entiplague veccine of the Ye V strain (NIIEG;Nauchno Issledove=
tel'skiy Institut Ekeperimentaltnoy Gigiyeny; Scientifioc Re=-
search Institute of Ixperimental Hygiene).
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Yor the above purpose we used the following Proteotive 2
drying nedia: l. LM, 1{, Faybioh end R, V. Lorneyev -- saccha~ 3
rose 10j+gelatin 1.5%; 2, B, I. Blankov end Yu. L. Sudbotina
{1960) -- gelatose 5+ sacchaross 7.5%; 3. B. I. Blankov QLS
-~ sSaccharose 7,5% in the hydrolyzate of natural fat-free
nilk; 4. Hornybrook (1955) ~- lactose-salt: potassium oit~
rate 1l.35+ sodium citrate 2.45 grans+potassiun phosphate 0,61
gran +caloium chloride 1,33 grams rnagnesiun chloride 0,6 g.+ E
potassiun carbonate 1 grom +lactose 5%.5 grans+ vater 1 liter :
(pH of the mediun is 7,0), ‘The medium is characterized by
800d solubility and absence of antigenic broperties. 5, Fray
=~ glucose 7.5%+ nutrient broth 25¢ +dextrin 55; 6. Magleton
(1960), recommended by him for Arying BCG: saccharose 745% 4~ .
dextrin 8%+ sodium glutomate 2%; 7. Grieves (1960) == sodium |
glutomate 5% +dextrin 5%, o
. The Ye V vacocine atrain was used to inoculste Hutting- .
32%3 ager (pH -- 7.2) with enine nitrogen oontent of 120-140 ;

) The oulture for the experiments was washed from two .
- plates with one of the above media. The microbe suspension !

was kept for three days at 2°0C (control for sterility), then
the standard and the percentage of live miorobes in it were
determined, The drying was performed in the ITL~Z chember
apparatua according to the adopted drying procedure. The
experiment with medla 1, 2, and 4 was performed 6 times, with
the others, because of the poor survival rate of the microbes
in the veoccine, three times (Table l).
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Table 1

Effect of Various Drying ledis on the Survival Rats
of lidoroves in Live &ntinlague Voceine 4in theé Proce
€53 of Lyophilizetion

E 10) (2 |3) Coaepx. MHKpOSHMX 712 o saxunie

= v cymusanua | U4€20 E XRIKOA ' {5 cyxoh ;
Chass wucym onnros cTanaapr l’% WHBRX CTAHASPT | % WHBMX

. M2pa. T T. ’7& ) E :

-8 Gabwa . ......| 6 81 50 52 3,8 L

' 9 ‘Basnxoms (weasrosuas).| 6 M6 | 44 83 21,2 L

40 Baankosa (CMC) , . . . 3 100 34,4 60 13 .

3 /1 Xopuubpyxa . . . . . . 6 107 40,5 78 20,7 .
] 12%pag . ... ... 3 90 21,5 §7 3,3 i3
4 13 Marsetona .~ . . . . 3 98 | 23 65 0,3 :
' Hrpuaza -+ ... ... 3 93 54 I 73 1,3 .

;

) : {

.o LUGEND: 1) Drying medium; 2) number of experiments; i

3} microbe body conteant in the vacolne; 4) liquid; 5) dry; :

6) standard billion m. b.; 7) % live m. b.; 8) Faybich;
9) Blankov (gelatose); 10) Blankov (@iS); 11) Hornybrook;
12) Fray; 13) Lagleton; 14) Grieves.
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A8 Ve can see frorn Table 1, the decrcase of the sur-
vival rete of the nicrobes in the vaccine in the process of
lyophilizution procecds along two lines: a) decrease of the
vaccinets stendard, vhich ve tend to attridute mainly to the
dostruction of the live microbe cells during e specific phase
of growth with a high osmotic precsure witiiin the cell; and
b) death of the microbe cclls without breakdown thereof, oc-
curring both in the liquild vuaccine during the control period
and in the process of dAryiug.

Here the microbe survival rete is affected eppreciably
by the drying mediun, beginning with the nonent they are vashe
ed dowa, Taus, if the nunber of nmicrobes suspended in the
Faybich mediun, after three days' refrigerated storage at 2%
is to be taken as l00%, then in the other nedia it will Dbe
the following:(Table 25.

Tadble 2

L2fect of Various Dryirsg liedie on the Survival Rate
of Licrobas in the Culturg Suspgnsion

|basnkosa - | Xopuu- Maraeto-
Cpeaa dafbyns (weaatod-| MC Ppan Tpusc
PO VR anam B e ml )
nu%:;ux { !
unkpoboal 100 88 | 688 , 4l 43 4% 102

LeGinils: 1) biediws; &) oybicll; Zluritov (gelatose);
- — '~ - -~ - AY L
&) G.S; 5) Lo:;yorook; 6) uyy ?7) logleton; 8) Grieves;
9) ¢ of live nicrobec.

Iron Lo 2bhove we can see that Crieves' rniedium is the
rost fevercile for the survivil of the Yo V nicrobes in the
suspension. the other medis decrecse the number of live
microbes in cczparison with the rFoybich medium, even before
drying: geletosc -- ©ty 12, Hornybrook -=- *7y 19, G -- by <1,
l.egleton -~ by 54, and Frey nedim -- by 57%. The microbes
die at an especially higch rete in jiagletonts and I'ray's nedia,

lowever, although in Grieves' nouium the standerd end
viability of the microbes is well preserved in the vaccine
before drying, upon lyophilization, the highest percentage
(77.4%) of the ceath of nicrobes is observed in it (Table 3).

Irom Table 3 it follows that the percentage of the to-
tal yield of live miocrobes in the dry vaccine, calculated
with respect to the totel amount of microbes suspended in the
medium, varies greatly for verious media. The optimum media

re those of Yoybiech (20.%3) and Biankov (gelatose ~= 19.5%).
Hornybrcok's medium occupies the third place. The remaining
media do not protect the live vaccine from death during lyo-
philization.

o il

b b i

SR




Tadble 3

Zffoct of the Joyving lediun on the Yield of Live
tdorobes in thie Live .ntinlcopue Vaocine

bl K w&.awnuxmw|W.m'umMMMLUHWWMWMWW-

cBuxo;cma;x uuxpo-}}) Orxo1 ux npu nﬂﬂa;tnuuu, %
OB B CYyx0oR BaKunne. e _—
Cpe BUSYWNBANNS (g 4 OF NiCAZ MK 8O c:umcc.::«: ) r:x;ei:; @y MMapuuR
33a€CK) | craraspra | unxpoSos | OTR03. %
t
7  ®aitbuva e 20,3 35,8 43,9 79,7
Baanxosa (¢ meAsTOdOR) 19,5 28'2 52,3 8?):5
Mec ... . ....., 7.8 40,0 52,2 92,2
10" Xopuubpyxa . . . . . 15.1 27.0 57,9 84,9
7. ®pam . . . ... . 2,1 35,6 61,3 87.9
12 Maraeroma, .« « . . 0,2 33,7 86,1 99,8
. {3 Tousca . . ... ... 1,1 21,5 17,4 98.9

fm e —— c— v . - -

vt

L2Gi:1l) Drying mediun; 2) vield of liveo micrnbes in
the dry vcccine (in ¢ of their number in the suspension);
3) loss thercof upon lyophilizaticn; &) through lovering of
the standard; 5) through doath of the nicrobes; 6) total loss,
<%; 7) Faybich; 8) Blankov (with geletose); 8) @iS; 10) Horny-
brook; 11l) Fray; 1l2) lagleton; 13) Grieves.
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The change in tLe nuuber of live microbes in the veo-
—oine in the process of storage ic siven in Teble 4.

The best results with resn»zct to the survival rate of
the miorobes after 4 month of stcrege of live enviplague vac- ;
oine are obteined with Grieves' nedium (no decrease), however, ;
as we have nientioncé, the initiel percentage of live microbes
after lyophilizetion in it vas extremely low, which fact di- .
minishes its nerits. Taking this into eccount we conclude 2
that the most advantageous mediun (the survival rote during E

the seme tine dacreases only 9.4%)is Faybich's protective

medium, with which, acoording to 4. . Lraynova et al. (1960)

end N. F. Bystryy et al. (196l), the ueriod of ~usability of

the vaccine cen be prolonged to 2-3 years, which fact is ac~- .

cepted by the new instruction. Vith the other protective .

media studied, we note & sherp (fram 31 to 100%) decrease of B

survival of nicrobes in the vaccine after a storage period of }

4 rionths only. .

The enalysis of the data obtsinsd by us gave ig

us aan idca on the rationelity of studying the effectiveneas Ve

of cambination in the drying nedium of individual ingredients !g

of the Grieves and Foybich medim., Ior this we performed 4

cxperients with 3 new series of the vaccine. The following

recults were obtained (Table 5). §
¥rom this Table we see that the addition to the Paybioh

2nd Korneyev mediun of 5% of sodium glutomate inoroases the

yield of live microbes in the ary vaccine, albeit 10 a smell

de=rca (3.8%), whereas the addaition of 7.5 sodium glutcuato
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Table 4

sSurvivel Rate of liicrobes in the Vacecilne
in the 2roccas of Storzage

g O [pouent Buixu-3/ClHKEHHE £rO NPH XPAHEHHI B TOW.
Cpeaa JaaemccrH nexoa- ™ OTROCHT 15 )
BHCYWHBARUA HOR Cyxoh MeCRUA MECRUED | CHHKEHNA
- BaKUHHB TD ré) ixonuy 4 mec. :
7 dailbuva . . . 31,8 20,3 28,8 9.4 =
$ bBaairosa (xes- =
TOMIA) . . 4 27,2 18.5 15,9 42 -
rme . Ve 13 10 8.5 35 -
40 Xopuubpyxa . . . 20.7 - 20 14,3 3l B
o ®pan ., ... 3,3 1.5 0,5 85
12 Maraerona . . . . 0.3 0,05 0 100 =
/3 Fpusca . ., .. - 1,3 1,25 1,6 0

13Gi2D: 1) Drying medium; 2) dpercentage of survival
of the initial dry vaoccine; 3) its docrcase upon. storsge for;
4) one nmonth; 5) four monuhs 8) ¢ of rclative decreese by
the end of four nonths; 7) l-‘aybich 8) Blankov (gelatose);
9) Qis; 10) Hornybroolc- 11l) Fray; 12) iagleton; 13) Grieves.

or 5% qemtr&n result in the decreese of these indexes,

Thus, »the study of the effect of vorious drying media
and savoral conbinations thereof, showed that the best medium
Tor drying live a.ntiplague veceine is the Faybich and Korpey-
ev ncdiun; upon addition Lo it of 5. of sodium glutonate {' it
would possibly yield etill nmore stcble results, The setond
place is occuplied by the provoctive gelatose Blankov medium -—-.. .

Table S

I R R

UM

Effoctivezcss of the Cu»‘oir.:."s cn ol the aybieh
Dl‘ymg o-w\l.s\—u-A u.LUh t.l\.' ...-- -\.;._y..us 0“ AJ:QL G iDves
PRI biict

Cpeanee uncio uu-!
Bapuanrtul coversunit xpo6oa (8 u2pa) Lgu)cao ““c'{;" sifunna
fpouenr swxons

CPeX BLCYWHBIHAR WA cpeaw 20 xpobo
@ @aucywunuun %_. :;&l uk JHenx unxpobos

b ¢ :
pera Pafiuva . . . ., . '
Cpeza Qaubuu - rayromsr % 29 32,2 :
HaTpHR 5% 85
8 Cpea %ﬁosnu + rayvo." .4 5,8
Harpua 7,5% .
Q Cpe.n ¢|ﬂ6nu + umpnn 8 % 28,5

..... a7 ; 22,6 ! 26

LLJGJ:’D' 1) Variations of dryins media combinations;
%) nean aunper of Bicrobes (in billions) per 1 ml of medium
be®~re dryirng; 3) dry vaccine; 4) pumber of live nicrobes in
,11 in billions; S) percentege of yield of live nmiocrobes;
6) aybich nedimn, 7) Faybich mediun+ sodium glutonmate 5%;

-5 -




8) Faybich ncdiun +sodiun glutorate 7.55; 9) Faybich medium +

_dextrin 555,

0

“end the lactose-salt lornybrook medium. The rust of the
adduced media are unsuitable for dryins the antiplague vaoc-
cins,. -
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